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Claims 

L A method for assisting a mobile terminal in an unsynchromsed wireless 
communications network to determine its location u$ing a global positioning system 
(GPS) by providing a GPS receiver of the mobile termijial with reference time data, said 
method including: 

obtaining a first time signal that is substantially Synchronised with the GPS time, 

determining a latency time indicative of least art approximate network latency for 
the transmission of the reference lime data through tlie jketwork to the mobile terminal; 

generating the reference time data based on the first time signal and the latency 
lime; and 

transmitting ai least the reference time data to ihfe mobile terminal. 

, -J 

2. A method as claimed in claim 1 wherein the generating the reference time 
data includes adding the latency time to a time derived from the first time signal. 

3. A method as claimed in claim 1 wherein the reference time data includes 
data derived from the first time signal and latency time.} 

4. A method as claimed in claim 1 m wliich the method includes: 
determining the latency time by estimating the network jlatcncy. 

5. A method as claimed in claim 1 in wHich determining the latency time 
includes: 

obtaining demodulated time data that is substa^itially synchronised with the GPS 
time from a GPS receiver associated with a second lefminal in communication with the 
network, 

receiving at the second terminal the reference tiUne data; and 

comparing the demodulated time data to the reference time data to determine the 
latency time associated with the transmission of the Reference time data to the second 
terminal. i 



6. A method as claimed in claim 5 in which the second tenninal is a mobile 
temiinal. 

7. • A method as claimed in claim 1 wherpin, obtaining a first time signal 
includes receiving an initial time signal that is substantially synchronised with 

5 Cooirdinatcd Universal Time (UTC) and applying a correction to the initial time signal to 
obtain a time signal that is substantially synchronised wflth GPS time. 

8- A method as claimed in claim 7 in which the initial time signal is received 
from a network time protocol server, 

9- A method as claimed in claim 1 in which the wireless communications 
1 0 network is selected from the following types of network: 

a GSM network, a UMTS network. 

10- A method as claimed in claim 1 in ^hich the time of arrival of the 
reference time data at the mobile temiinal is within tjiree seconds of a time value that 
forms part of the reference time data. 

15 11. A method as claimed in claim 10 in [which the time of arrival of the 

reference time data at the mobile terminal is within two seconds of a time value that 
forms part of the reference time data. 

12. A metliod as claimed in claim 1 in whith time of arrival of the reference 
time data at the mobile terminal is substantially equal lo a time value forming part of the 

20 reference Lime data 

13. A method for assisting a mobile termiflial in an imsynchronised wireless 
communications network to determine its location i|sing a global positioning system 
(GPS) by providing a GPS receiver of the mobile tcm^nal with reference time data, said 
method including: ; 

25 obtaining a first time signal that is substantially (synchronised with the GPS time, 

determining a latency time indicative of least aji approximate network latency for 
.. . . the transmission of the reference time data through the jietwork to the mobile terminal; 
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gex)erating the reference time data based on th4 first time signal and the latency 

lime; and 

transmitting at least the reference time data to jthe mobile terminal; wherein the 
latency time is determined by; 

obtaining demodulated time data that is substaijtially synchronised with the GPS 
time from a GPS receiver associated with a second terminal in communication with the 
network, 

receiving at the second terminal the reference time data; and 

comparing the demodulated time data to the reference time data to determine the 
latency time associated with the transmission of ihe reference time data to, the second 
terminal. 

14. A method as claimed in claim 13 whqrein the generating the reference 
time data includes adding the latency time to a time derived from the first time signal. 

1 5. A method as claimed in claim 14 in whkh the first time signal is derived 
from a time signal provided by a network time protocol server. 

16. A method as clain\cd in claim 15 in which the wireless communications 
network i s a GSM network . 

17. A mulhod as claimed in claim 15 in which the wireless communications 
network is a UMTS network. 

18. A method as claimed in claim 13 in Kvhich the time of arrival of the 
reference time data at the mobile terminal is within iwo seconds of a time value that 
forms part of the reftarencc time data. 

19. A method as claimed in claim 13 in whjch time of arrival of the reference 
time data at the mobile tenninal is substantially equal to a time value forming part of the 
reference time data 

20. A method for generating a reference tiirjp for assisting a global positioning 
system (GPS) receiver of a mobile terminal ^n an unsynchronised wireless 
commimications network to determine its location, said method including: 
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obtaining a first time signal that is substantially Synchronised with the GPS time, 

deLermining a latency time indicative of least 3i\ approximate network latency for 
the transmission of reference time data through the. neh^fork to the mobile terminal; 

generating the reference time based at least on tlfie first time signal and the latency 

time. 

21 . The method of claim 20 in which tlie reference time is generated by adding 
the determined latency time to a time derived from the first time signal. 

22. The method of claim 21 in which the lattocy time is determined by: 

obtaining demodulated time ds^^ that is subsfaitially synchronised with tKe GP.S„ . 
time from the GPS receiver associated with a mobile tdrminal in conmiunication with the 
network, 

receiving time data derived from first time signal at the mobile terminal ; and 

comparing the demodulated time data to the received time data to determine the 
latency time for the transmission of the received time d^ta to the mobile terminal. 

23. Tlie metliod of claim 22 including: , 

receiving the latency time from the mobile station at a location centre of the 
wireless network; and 

generating, at the location centre the reference ipme based at least on the first time 
signal ajid the received latency time. 

24. The method of claim 22 in which the de^emiined latency time is stored in a 
memory associated with the mobile station and the ifeference time is generated at the 
mobile station by combining the stored latency time with a time derived from the first 
time signal. 

25. A signal for use by a mobile terminal of an unsynchronised wireless 
communications network to determine iis location qsing a global positioning system 
(GPS), said signal including a reference time data pdition generated on the basis of a first 
time signal that is substantially synchronised withi GPS time, and a latency lime 
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indicative of least an approximate network latency for the transmission of the reference 
time data portion of the signal through the network to thje mobile terminal. 

26. • The signal of claim 25 wherein the refinance time data portion includes 
data indicative of a reference time that leads the GPS time at the time of transmission of 

5 the reference time data portion by an amount substantially equal to said latency time. 

c 

27. . The signal of claim 25 wherein the rcfi^rence time data portion includes 
data indicative of tlic GPS time at the time of transntission of the reference time data 
portion, and data indicative of said latency time, 

28. The signal of claim 25 wherein the reference time data portion includes 
1 0 data representing a reference time • 



